[pH-dependent changes in the tryptophan and porphyrin fluorescence of the apomyoglobin complex with protoporphyrin IX and methemoglobin].
The fluorescence of protoporphyrin IX (PPIX) complexed with sperm whale apomyoglobin as well as the tryptophan fluorescence of this complex and of metmyoglobin within the pH range of 3.5-13 was studied. It was shown that an increase in pH from 5.3 to 10.8 does not influence the fluorescence of PPIX in the complex and causes no essential changes in the fluorescence of Trp residues, which occur at more acidic and, correspondingly, alkaline pH values simultaneously with the protein denaturation. This is accompanied by a sharp increase in the quantum yield of tryptophan fluorescence due to dissociation of PPIX from the complex. Similar changes are observed in metMb at pH less than 4.3 and greater than 12 which is concomitant with absorption changes in the Soret band, thus indicating a higher stability of metMb towards the acid and alkaline denaturation as compared to the complex. In both cases, a slight alteration in the shape of the tryptophan fluorescence spectrum is observed, which precedes alkaline denaturation of the Mb molecule and is probably due to changes in the conformation of the N-terminal region caused by the break of the salt bridges stabilizing the native structure of the protein.